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17. Power Supply 724 (60 HZ) 

18. "AND" Instruction Logic 
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20. Line Mode Instructions 
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22. Extended Memory Block Diagram 
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24. Line Fields 

25. Interrupt Concept 

26. Interrupt Chain 

27. Interface Diagram 
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29. EM Register Control (2 of 2) 

30. 10 Bus (Device Selection & IOP Gating} 
31 ! TTY Distributor 

32. TTY Block Diagram 
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34. TTY Control Logic 
35 • RIM 

36. Data Break 

37. Multiply 

38. Relays 

39. A-D Converter 

40. A-D Block Diagram 

41. A-D Control ^ „ 

42. Vertical, Horizontal Intensity Loading 
43] D-A Vertical & Horizontal Adders 

44. Display Character Table 

45. VR-12 Block Diagram 

46. Core Memory Storage vs Tape Storage 
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47. Line Tape Block Diagram 

48. PDP-12 Line Tape Plow Diagram 

49. Line Tape 

50. PDP-12 Line Tape Format 

51. Block Mark 

52. Reading Block Mark (Fwd-Rev) 

53. Writing on Tape 

54. Line Tape Reade.v-Writer Control 

55. Functional Block Diagram 

56. KW-12 Front Panel 

57. KW-12 System 

58. KW-12 Block Diagram 

59. KW-12 Input Channel 

60. Timing Format 

61. Documentation Format 

It It 



66*. Mark Tape, Copy t Tape, Print f Dial Bid ex t Exercise 



67. 
68. 
69. 
70. 
71. 



Dial Block Diagram 

Line Tape Overall Format 

Interrupt Next Priority 



it 



ti 



tt 



KW12A 

1R SAL TIMS 
CLOCK 



1 TU5V 
2 

UNITS 



U? TO 
8 fU55 
or 

4 TU56 

UNITS 



i 
i 
i 

i 

* 



TCI 2 



t B812 



CONSOLE 



SMI 2 
BASIC MEMORY 



BASIC PROCESSOR 
EP1.2 



XTY 
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TR12/ , 
DISPLAY 
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PDP-I2A SYSTEM BLOCK DtAGRAM 



PDP-12 KEY 10 PRESET 



Key 10 Preset kicks off manual timing if run - 0 
1. CST 10 PRESET 



a. 0 >I0T PAUSE CPT 

b. 0 * INTERNAL PAUSE CPT 

c - CPT 10 PRESET CPT 

d! 0 *T)0 F/F CST 

e . 1 ENABLE MEM CST 

f o > PILL SSEP CST 

' o » AUTO CST 

g 0 -» MFTS1 'MPTS2 CST 

i . 0 P STEP EX 

i . o — -» flow 

ic. 0 f LINK FLK 

1 - LOAD AC RCL 

m - 10 PRESET L IOC 

n * - 10 PRESET MPG 



MEM EXT N PRESET MPG 
0 * RELAY 



CPT SET TSl— * 1—* CYCLE DONE (CPT) 
1-*TS1 (CPT 



0-*TS2 — 5 ?PT 

0— * RECYCLE SYNC (CPT 

e. 0— * T5 RECYCLE (CPT 

f. 1-*MEM IDLE (CPT 



3. CST KfelY UON'l 1 ' • MFTP1 



a. 



0—*H (SKH) 



b. 0 — ►SKIP (SKH) 



4. IOC TO PRESET 

c. 0— ► ADDRESS ACCEPTED 

d. 0 — »WC OVERFLOW „ „ m ^ ,™n 

e. 0— * INT ENABLE (IOC) O-INT DLY (IOC) 

f . 0 — MOP FF 1-2-4 




5. MPG 10 PRESET 

a. 0— *SF 9 (MPG) 

b. SET IF to 2(8) , 

c. 0— >INT INHIBIT (MPG) 

d. SET DF to 3(8 



e . SET IB to 2 



-1- 



I 
i 



t 



f 1 1 A\ «* 



& 

JitJ /O (JT WfiMSrtX | 



/J i 



MI> TAD I". 
v 



SvxX 4m' 



OCTAL 

ANALOG/. 
0-7- I 



ZS /IB 4- * 1 or 0 



MB 3(0) » DIRECT 
M£.i(i) - INDIRECT 

/nB4(l) « CURRENT PASS 
AIS5(0) = <lOOLOO?r/04/Si 
M 65 (1 ) « ^ 10O LOC/4T/0A/S| 



TROTH T/1BL5 



I 



O 
1 

4 



coo 

OO I 
OlO 

at ! 

ICO 

i 



D/£^.i } >I0Q 

1HD 





JOT'S 








F*£R OFDtfIA j 




INV> Op. OUT 1 






-5" IN 


1 

out 



S S ? C F 4 L S 



rs M5llah^l 

GEtiEtPiL TOP USE'S 

XOPl - SKIP 
XoP2 - CLtfiR 
2" OP 4 ~~ REAbotLofib 



7 
CP/? 



Ac 



CLEAR 

u 



DBCIS/oaJ 



Ac 



1 1 



G£ouP 



skip 



i — 

S^FN SEA SNL. 
SPA SWA SZi. 



COMPLEMENT 



r 
Ac 



wemoiZ / Bur Ft k 




£t£HT 



FloUJ D//)6R4tf 



Key 

START 



MRT WPE^LT - INDIRECT 



wsmnrtw 



MB, 



f\RI WtRBCT 



tot. 





^ XOPi 



PDP-12 DATA FLOW 



i 



IR 



INHIBIT \ 
DRIVERS / 



WRITE 



INHIBIT 



CORE 
MEMORY 



x a y 

SELECT 



READ 



STROBE 



r 




SENSE RE6~{ 



MEMORY 

TIMING a CONTROL 



CArtRY OUT 



ADDER 



RRY 
SERT 



(2a- CYl) 



. I.I , I 1,1,1.1. 



MB 



MA 



AC" 



PC 



AC 



RCAD 



AC 



J ENABLE GATES (1- RCA-D) 



MQ 



BMSC 



"'RCC Pha 



LOAD GATES (3-RCL) 



RCC 



LSW 



r 


SHIFT 


i 
i 


(2b-RCS) 


> 


NO SHIFT 





SET 
PC 



A/D 



BCL 



SET 
*AC 



TAPE 

BUS 



IR 



BSE 



RCC 



RSW 



TAPE 
MSC 



RELAYS 



U EM AC 4ot OSft 



1 SOURCE 



ROUTE 



20 1 



ZbJ 

3. DESTINATION 



* c0 pma |phb 



DATA 
ADDR 



EAE 

SC 



EXT 
OATA 



MEM 



DATA BREAK 
FACILITY 



10 
BUS 



EXT 
10 



1/* 

WORD 



CUT 
MB 



r 



CP 

CONTROL 



INT 
10 




TTY 










t 


CENTRAL 
PROCESSOR 
TIMING a 
CONTROL 


KBO/RDR 




ASR-33 CONT. 




TPTR a PUNCH 







IS IT A LOGIC QnJPoRZERO ? 



EXAMPLES OF 

LQQlCxCME- 
(MMTIWS 




KEY FUNCTIONS: f/u. step 



ti kinks : 



i. M/U/UAL - MFTSl 

rP4 -it, 

3' MEMORY ~ i?E^D. 
5.10 - XoPi 



K*NA\3 ; £N MBs-m ; AC ADDS, «S^aP Assess <dL, 

function modifiers : AUTO , RECYCLE eft. 



/}iQGjCJ2A/£ /S /) COAjDinDA/ TWT /S 4672tf£ ; TRUE, Hf)PPEN/Af<5 /$ Afor 

A/£CB$2»9£flZ $K>y pEKTlCuLAg t&SSC ULl/£L >e, DEC USES W/tC PoLfi&TrY CMAL 

imtrws rm&r oat k/zca r&t> Coaadiwa/ dm tmc hola**/ ibhic^n o /oo^ o 
E£ iNCo/fiercy- <//vz^e/3 jM&zfitt to &t /9 AJ$r Oo^vm^ . 



The following table of combinations illustrates the applications and functions 
and equi valents . 



TABLE 
OF 

COMBINATIONS 



A 

8 


AND 

) 


X 


:=3 


OR 

:>-■ 


A B X 

H H M 

H L L 
L H L 

L L • L 


a - - — <: 




X 




H M L 
H L L 
L H H 
L L L 


rl 




— X 




~^)o « 


H H L 
M L M 
L M L 
L L L 


A C 

8 < 


) 


i X 


:=L>- 


H M L 
H L L 
L H L . 
L L M 


A ■ 0 

B C 




0 x 




H M M 
M L M 
L H M 
L L L 


B C 





> — 


:=£>-■ 


H M H 

H L L 
L H H 
L L M 


A C 

B 


s 

\ y 


y 


B C 


L>- 


H M M 
H L H 
L M L 
L L M 


A 

B 


] s 




:=J>— 


H H L 
M L H 
L M H 
L L M 



Logic Functions 



SIMPUFIEO D-TVPE FLIP- fU>? 




SV/nBOi-ocy 



0 1 
FF 



DATA TYPE 7474 FLIP FLOP 




-* OSET 




J 



Data Type 7474 Flip-flop 



SET 

b 1 

cl£AH 



-7- 



symSowiC REPRESENTATION 
it ?1 

X X 



C2. 



At &a 



,1' 




TWO-BIT TW STAGE ADDER BNARY ADOER 
(ONE CHIP) 



SUM 
II 



4 

stage 2 notes: 
internally: 
AT.6!,£T-H-<,L'e 

tXTCANALLY: IN/OUT 
A2,B2/C2.XZ-L«1. / % 




■ INPUTS TO ADOER 2 ABOVE 



ADDER TRUTH TABLE 
I 



SUM 
TEST 



A B C*T COUT_ 

0 0 0,0 0 NO QUALIFIED GATE 

1 0 

1 0 

0 I — A ■ 

1 O 

0 I — I I CARRY 

0 1 — C l TEST 

1 t — 0 



STAGE 1 NOTES: 
INTERNALLY 
CI - H*I,L»» 

iXTERNALLY: (IN/OUT) 
CARRY 1 A1.B1,C*t/£.-L'1.*e 




I 0 0 I 

n — o i o 

o i i 

m — i o o 



i o 1 
t i o 
1 1 i 



NOTE: I.L.O-H 

(INPUTS AND OUTPUTS ONLY) 



EX. 
C OUT • 



Two-Bit Two Stage Adder-Binary 
(One Chip) 



ENGINEFl^^DR AVVINGS | 


* 


Title 


Page 


rDr-12 System (J sheets) 


i 

7 i 


riJr-l J system (_ sneets) 


o ■ 
o 


rur-12 System (Parts List) (3 sheets) 


1 A 
10 


Drawing Index (4 sheets) 


I J 


rUr-l 2 Configuration (5 sheets) 


1 7 


rower Wiring & Signal C ables 


ZZ 


Manual ! tming r unction Part 1 


23 




Manual Timing Function Part 2 


24 




Line retch 1 A 


25 




l ine Fetch I B 


26 




L>nc retch 2 


27 




Line Defer 


28 




Line Execute 


29 




Line Execute 


30 




Line Execute 


31 




Line Execute 


32 




* Execute 2 & Interrupt 


33 




y PDP-8 Mode Fetch 


if* 

34 




PDP-8 Mode Defer & Execute 


35 \ 


Break 


36 j 


PDP- 1 2 Processor ( 2 sheets) 


37 




Console Indicators 

* 


38 




Tape Processor MJR. St. Flow 


111! 


Tape Inst Setup Timing 


112 


Search Timing 


113 


Block Mode Reading 


114 


Block Mode Write 


115: 


oiock Moae Checking 


116 


Mark Timing 


1 17 j 


LINC-8 Scope Display 





* 






}6 .!PCM 
qo'-MCS 


Inter Pr >e C'abics 1 
MCS Sense Amps& Inhibit Drivers 








mnl-MCT 


Memory Control 




Drawing 1 




ini -MCX 


X-Axis Selection j 


p :«ge Number 


Title ; 


102-MCY 


Y-Axis Selection 1 


39 i-CPR 


Central Processor Run 


1 1 8 -LCS 


Tape Control States | 


40 


•CPS 


Central Processor States 


119 -LCX 


Tape Extended Operations 


41 


-CPT 


CP Time States j 


120 -LCXF 


Tape Extended Fields 


42 


-CPTP 


Central Processor Time Pulses 


1 2 1 -LGP 


Tape Group Counter 


43 


-CSI 


Console Switch Inputs 


122 -LIN 


Tape Instruction 


44 -CST 


Console Starts . 


123 -LIP 


Interprocessor Signals 


45 i-cVl 


Carry Inserts 


124 -LMU 


Tape Unit and Motion 


46 


-FLE 


Flow & End Shift \ 


125 -LRE 


Tape Reg hnable Control 




47 


-FLK 


Link Logic 


126 LRL 


tape Reg Load Lontrol 




48 


-ICB 


IO & EXT Mem Cables 




1 27 '-LTC 


Transport Control 




49 


-INR 


Instruction Register 




1 28 L LTD 


Tape belays ** 




50 


-INS 


Instructions 




1 29 '-LTM 


Tape Maint 




51 


-lOA 


IO Input Part A 


130'-LTMR 


Tape Maint Reg 




52 -wm 


IO Input Part A j 




131 i-LTR 


Tape Readers-Writers 




53 


rlQC 


IO Control & Timing >f 




132 -LTRA 


LTRA Bits 0 & 1 




54 


TOO 


10 Output Buffers 




133 ^fte 


; LTRB Bits 2 & 3r 




55 


l-IOR 


Relay Buffer 




1 34 EtTRC 


LTRC Bits 4 & 5 




56 


-iirc 


Inter Proc Cables 


l is *-£TRD 


LTRD Bits 6 & 7 




57 


Cmea 


Mem Extn^AC Inputs j 


1 3* -LTRF. 

1 JO 


LTRE Bits8&9 




58 


rMPG 


Mem Page Extn Controls 


137 -LTRF 


LTRF Bitl 10 & 11 




59 


Imqr 


Mul Quotient ■ I 




138 -LTS 

I JO 


Tape States 




60 


•PMA 


Processor Miscellaneous A 




I39I-LTT 


Tape Time Pulse 




- *t -1MB 
62 -PRA 


Processor Miscellaneous B 
PRA Processor Bits 0 & 1 




140 '-LWN 


Tape Mark Window 










63 .pRB 


PRB Processor Bits 2 & 3 




197 -YAD 


A-D Converter ! 


64 


-PRC 


PRC Processor Bit$4 & 5 




198 -YADA 


YADA Chan 10-17 


65 




PRD Processor Bits 6 & 7 




199 -YADB 


YADB Chan 20-37 


66 


-PRE 


PRE Processor Bits 8 & 9 


1 


200 -YADC 


YADC A-D Control 


67 
68 
69 


-PRE 
i-RCA 
-RCB 


PRF Processor Bits 1 0 & 1 1 
Register Control A 
Register Control B 


1 

j 


143 "OSC 

144 -DSX 


DSC Display Control j 
DSX Horizontal D-A | 


70 

71 
72 


-RCC 
-RCD 
-RCL 


Register Control C 
Register Control D 
Processor Register Load Control 




77 TTI 

78 -TTO 


TTI Teletype Receiver | 
TTO Teletype Transmitter | 


73 


-RCS 


Reg Shift & Mo Inputs ' 




81 


Module L'tili/.ation Proc ' 


74 

75 


-SKH 
-SKL 


Skip FT & H Bits 

LP 12 Skips. j 


g-i . Module L'tili/.ition Proc 

90 ' Mudule Utili/.ation Rack A-l) T 


76 


-SLA 


Special Levels \ 


91 i 


Module Utilization Rack E-F 1 



STR.TR 



1 



switch B^Sj C^wnjcr ts-iy/ue^- &tc>. 



* L 



-0- 



1 - <r . s 



esrvrrsz. _ 



-0* 



CEkiT&Al Process G&~T//ntHG <? RUN 



U- : , 



1 — L 



77V ■ 

rrt * \ i j 

rr2 I . : 

..jds ! [ 1 

TP3 ; , 

tTSSl 



"1 



rr 



TPS 



« 30CW5 



■ * U < U. l ltL. 



-a 



JL 



XL 



TpfmMCMsmxr 



CYCLE TIME 



y\0 



PROCESSOR CYCLL 

,%0 SYNC = 

XP t <[ftuM (I) • ^ M £DL£ £ t) • Crcct, t»fJE.«* f 



7P/ '^AT^ 
AfEAfORY CYCLE. ^ -To7^/ 



ml/a STA*T 



i 

IN) 
i 




rdr fa? j-/ 




STROBE 
(TP2) ^5z(j 



TPS 



W1 jr 
^ 1 > . "t^ a i i B>|» 



TF2 TP5 TM 

■ff*. ate A 



TP1 



weM start 



STROBE 



m*tsmftx 









mr-i 2»i 1 

k- REAO 5H 




' ■ ' a* 

WRITE ~— » 
XHHi&lT - » 





2. r/MES A££ 



CYCLE, T/ME == 7. 7S/t* 



Mm 







-H 4 | ' 1 ' "I * ' 


is*. 




• 1 
In 1 


- 1, , ,1 


! 1 L i 




BkftBlfc 



B 



mHUHUUUH 



FULL rtDDEfl 

.L.LJL.L I, T, j L: 



J 



*1 



SW/FJF/? 



WRITE 
INTO 



j - — .1 . i I I — JL J uu .. . . 



CORE MEMORY 

ICS, 0000.) Locations 



4K 



7 - 



M 

Lfi 
R 

Q 

I 

■s 

£ 
ft 



\ 







1 






























" 1 1 1 | \ \ ! 
MB REGISTER 
1 I 1 i I t i 


















; 



















#A/a7s.; JtJMBlT P£1VEA5 A£E N>OS 



D POSSESS 



0-7111 

6440-6577 

QW-te79 
- 6/77\ 
QMS??? 

6W<t>-S577' 

'44ft -4s7f 

3?<M>~3377 

«W-?J'/7 i 

2Z0S377 

1600-2177 

h ,0 1177 S 

.MM -mi 

■ 1Z00-13W f 

0797 
* 0577 [ 

004 -0tn 

k 



37 



36 : 



■+ 



3S 



S4r 



3S 



32 



31 



S0 



27 



26 



25" 



24 



23 



ZZ 



11 



IS 



■14 



n 



iZ 



ti 



10 



0 



i 



000-177 
$00-177 
V00-/77 
000-177 
^t?7 
000 f 77 

000-177 

$40 -Ml 

004 f 77 
000-177 
000 -t 77 
M0-tf7 

000- f 17 

00-177 
000-177 
000- 177 

000- 111 

000177 

004417 

000-/77 
M0-\!1 

000 -tin 

000-117 

000 117 

0&0- 177 
000if77 
000-177 

000-117 

000 -177 

000-117 
Q<£0~tV? 

000 -tn 





ABSOLUTE ) 





4- 




7 18 9\Mi*\ 










1 






T J 


■ 






0 


1 ■/ 


e 


3 


4- 


5 




7 


8 


9 


[#|// ! 




1 




t < 








*— 


1 0 




2 


3 


4 


5 




7 


8 






1 // 



Y RETURN 




_ _ 



i r f r ? ? 




PAGE ^ 
j*K3E ADDRESS 




THE M4 £Tg/S7£*L Co*JTi*m% THE /?£SoLOr€ >#1>D 

-ft. 





urn) 





COPtCAJOR 

















% 








< 




BLACK ( 






P 


BLUE 











G s:-.4 


CB3 












CKT 


l 




BKft 


1 




-O T^j 


L. ~ J 







! SLACK Q G , JB 



0^E_o 4-15 v 
! -0 -HOu 



-O GND 



VEUJ&W 



BLACK 



^0 GWD 



note:: see Jiao^w. 
^jNfi.L casib: 

PDP12-0-3 

*.pow£R supply?; 

724- 0 - 1 

Power distribution} : 

Pj}45 S£m;-£ ^1 (g Sflgyps, Zor,/c f'rfSt 
PiWS> A2 or />Lt tocwc &o^% 
Pik)S C2 ^ au logic Powje (r2 ( HQW' 
PlMS B2 on rn^roy /Mo:DuUi£> (rU33) 



-H0v 
+ 5v 



-Q^TEKP. 40°-t05*F ) RtuWufMVDViV ?0%-8q^ 



*£\ND ^INSTRUCTION LOG/C 




) 

00 



47 



PR A - PRF 



BCL- 



4f 



Am 



/A TOOE BSE- N 
VlNCWU^fVe OR) 



nc&) — * 



''Y/tf//i 



4C~ W40« 



"tl><l W£ ice cao. 

Iff /If ^ ^ 

J 10 101 111 t1i ** A#b,C(AC) 

$41 01$ 000 000™ AND, C(#£) 



T4i 
166 




£>5£ CCCUfct-S> 



R£& Bus 



LING MODE INSTRUCTIONS 



SUBGROUP 



FULL ADDRESS 

ADD 2000 
STC 4000 
JMP 6000 



INDEX ( BETA) 



LDA 1000 
STA 1040 
ADA 1100 
ADM 1140 
LAM 1200 
MUL 1240 
LDH 1300 

STH 1300 



SHD 1400 
SAE 1440 
SRO 1500 
BCL 1540 
BSE 1600 
BCO 1640 
NO INST 2 

DSC 1740 



173?} T ( 32) 



NON- INDEX 

MSC OOXX 

HLT 0000 
AXO 0001 
PDP 0002 
TAG 0003 
ESP 0004 
QAC 0005 
DJR 0006 
CLR 0011 
ATR 0014 
RTA 0015 
NOP 0016 
COM 0017 
XOA 0021 
TMA 0023 
SFA 0024 



NOTE: T = Trap Codes 



SET 0040 
SAM 0100 
DIS 014 
XSK 0200 
ROL 0240 
ROR 0300 
SCR 0340 
SXLn040n 
SNS 044n 
AZE 0450 
APO 0451 
LZE 0452 
KST 0415 
FLO 0454 
QLZ 0455 
IBZ 0453 
SKP 0456 
STD 04l6 
T¥C 0417 



'C-V 



ALPHA ) 



0-13 s ) 
0-5) 



LOPR 05XX 



IOB 0500 
RSW 0516 



LSW 0517 



05011 T 
0515J ( 15 ^ 



0535J T ( 15 ) 



NO INST 1 0540 



0540 
0571. 



}t( 32 ) 



LMB (LLP 1 } 0600 
UMB (LDP) 0640 
MTP 07XX 



RDE 0702 
RDC 0700 
RCG 0701 
WRI 0706 
WRC 0704 
WRG 0705 
CHK 0707 
MTB 0703^ 



conld be 
trapped 



EXG 



0740 
0777 



}T(32) 



M n6mori ic 


Code 


HLT 


0000 


ZTA t 


0005 


ENf* t 


0010 


CLR 


0011 


ATR 


0014 


RTA 


00 ib 


MAl) 


0016 


LUM 


0017 


SET 


0040 


SAM 


0100 


D1S 


0140 


Aon 


0200 




if 


ROL 


0240 


ROR 


0300 


SCR 


0340 


SXL 


0400 


KST 


0415 


SNS 


0440 


PIN*t 


0446 


SKP 




AZE 


0450 


APO 


0451 


LZE 


0452 


IBZ 


0453 


FLOt 


0454 


zzzt 


0455 




i=0 ski 




i = l sk 


PDPt 


0513 


TYPt 


0514 


KBD 


0515 


RSW 


0516 


LSW 


0517 



LINC MODE 

Operation 



Direct Indirect 



Miscellaneous 

halt 

Z to A.- 1 (11 bits) 
i equals 1 to 11 
enable interrupt 
clear accumulator, 
link and 7. register 
(As-An)->- R 
register 

R register- (Ac- 
Aii) 

no o peration 
CTA)-*-C(A) 
C(p-!-l)-*-A' regis- 
ter (or indirect) 
sample analog 
display (dot) 
skip on 1777 
Shift 



N/A 
3 



3 

4.5 

19.5 
18 
4.5 



i = 1 include LINK bit 
rotate left 

rotate right also shift 
right into Z register 
scale right also shift 
right into Z register 



3-13.5 
3-13.5 



3-13.5. 



Skip 
external 



level 



N/A 
3 
3 



skip if 

is -3 

skip if key has been 3 
struck 

skip if sense switch is 3 
up 

pause interrupt 
skip unconditionally 
skip if accumulator 
zero 

skip if accumulator 3 
positive 

skip if link zero 3 
skip if between tape 3 
blocks 

skip if add overflow 3 
flag is set 

skip if bit 11 of Z 3 
register is 0 
p if condition met 
p if condition not met 
Operate 

transfer to PDP-8 programming at 
location contained in LINC A register 
TYPE the ASC ii character in the LINC 
A register on the teleprinter 
read keyboard into ac- -^200 
cumulator 

read right switch <200 
register into accumu- 
lator 

read left switch regis- <200 
ter into accumulator 
* Classic LINC only tNot defined in LAP 4 



6 'CODE "(MINTED FOMKT 



Mnemonic Code 



Operation 



Direct Indirect 



LMB t 



UMBt 



RDC 

RCG 

RDE 

MTB 

WRC 

WCG 

WRI 
CHK 



EXCt 

LDA 
STA 

ADA 

ADM 

LAM 

MUL 



STH 



SHD 



(times depend 
on tape 
position) 



Memory Bank 
0600 change contents of 

lower memory bank 

selector 
0640 change contents of 

upper memcrv bsnk 

selector 

Migngtic Tape (MTP; 
P70& read an3 cHeck one 
block 

0701 read and check n con- 
secutive blocks 

0702 read one block into 
memory 

0703 move tape toward des- 
ignated block 

0704 write and check one 
block 

0705 write and check n 
consecutive blocks 

0706 write one block 

0707 check one block 
-0 stop tape after instruction 

= 1 leave tape in motion after instruction 

Mode Change 
0740 transfer to PDP-8 pro- < 120 depends 
gram control on PROGOFOP 

Ari th m etic 

1000 load accumulator 

1040 store contents of ac- 
cumulator 

1100 add to contents of ac- 
cumulator 

1140 add to contents of 
memory register 

1200 add contents of link 
and accumulator to 
contents of memory 
register 

1240 multiply - 



3 


4.5 


4.5 


6 


3 


4.5 


6 


7.5 


6 


7.5 



33 



34.5 



1340 



1400 



Half Word Operations 
transfer half word 
from memory into the 
right half of accumu- 
lator 

transfer the half word 
from the right side of 
accumulator register 
into the designated 
half of a memory 
register 

skip if the half word 
in accumulator regis- 
ter and the memory 
register differ 



4.5 



4.5 



4.5 



tNot defined in LAP 4 



Mnemonic Code 



Operation 



Direct Indirect 



4.5 



Memory Reference Operations 
SAE 1440 skip if the contents of. 4.5 

the accumulator equal 
the contents of the 
designated memory 
register 

SRO 1500 skip if the right-most 4.5 

bit in the designated 
memory register is 0; 
after .esting, rotate 
the contents one place 
to the right 

BCL 1540 for each bit position 3 

of memory register Y 
that contains a 1, 
clear the correspond- 
ing bit position of the 
accumulator (logical 
AND) 

BSE 1QQ0 for each bit position 4.5 

■ "* of memory register Y 
that contains a 1. set 
the corresponding bit 
position of the accu- 
mulator (inclusive OR) 

BCO 1640 for each bit position 3 

of memory register Y 
that contains a 1, 
complement the cor- 
responding bit posi- 
tion of the accumula- 
tor (exclusive OR) 

Character Display 
DSC 1740 display the character 75-140 

stored in the desig- 
nated memory register 

Full Address 
ADD 2000 add the contents of 3 

the designated mem- 
ory register to accu- 
mulator 

STC 4000 store the contents of 3 

accumulator in the 
designated memory 
register then clear ac- 
cumulator 

JMP 60Q0 jump to another desig- 3 (1.5 if to 

nated memory register location o) 
for the next instruc- 
tion 



4.5 



Index Class Addressing 

i- 0, ii-0 operand address is in p-t-1 

i -0, ;-:/0 operand address is in « register 

i 1, /;=0 operand is in next location 

i:.-l, /;?f0 operand address (less 1) in n register 

when execution starts (auto indexing) 
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5117 
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OPTIONAL 
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EQUIPMENT J. 
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BREAK 
FACILITIES 



ALL OPTIONAL 
PERIPHERAL 
EQUIPMENT 



MEMORY 
INCREMENT 
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DATA AOURESS 



OPTIONAL PERIPHERAL 
EQUIPMENT USING 
PROGRAMMED TRANSFERS 



Vo 



ALL 
OPTIONAL 
PERIPHERAL 
EQUIPMENT 



BIOP 1,2 ANO 4 
PULSES 



INTERRUPT 

REQUEST 



EQUIPMENT 
USING DATA 
BREAK 



ALL 
OPTiONAi 
PERIPHERAL 
EQUIPMENT 



WC OVERFLOW (0) 



OPTIONAL 
PERIPHERAL 
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USING THE 
3REAK 



ADDRESS ACCEP 



BREAK REQUEST 



SHIFT AND 
CARRY GATE 
CONTROL 



REGISTER 
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CA 
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>L 



REGISTER 
OUTPUT GATES 



MODEL 
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RECEIVER 



INTERRUPT 
AND BREAK 
CONTROL 



TIMING 
MANUAL 
FUNCTIONS 
. AND RUN 



REGISTER 
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AND SKIP 



MEMORY 
CONTROL 



SWITCH 
REG ESTER 



ACCUMULATOR 
REGISTER ,_ 
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MEMORY 
ADDRESS 
REGISTER 



MEMORY 
CONTROL 



PROGRAM 

COUNTER 
REGISTER 



4096 - WORD 
CORE 
MEMORY 



MEMORY 
BUFFER 
REGISTER 12 



MAJOR 
STATE 
GENERATOR 



INSTRUCTION 
REGISTER 



MEMORY 

REGISTER 



* TRANSFER DIRECTION iS INTO THE PDP-8/I WHEN -3 VOLTS, 
OUT OF PDP-8/I WHEN GROUND. 

* * DATA BREAK REQUEST IS FOR THREE-CYCLE BREAK WHEN 
GROUND OR ONE r CYCLE BREAK WHEN -3 VOLTS, 



DATA FLOW 

CONTROL AND TIMING LOGIC FLOW 

OEC STANDARD POSITIVE PULSE l"3V TO GROUND) 

DEC STANDARD NEGATIVE PULSE (GROUND TO -3V] 

DEC STANDARD GROUND LEVEL SIGNAL 

DEC STANDARD -3V0LT LEVEL SIGNAL 
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PRINT 
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CONTENT 
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SPIKE DET 11) 
START 
{FROM TT¥ OtST 
OUT OF ST I 
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CONTAINS START" 

e - 




WILL- ENABLE START TEST (ABOVE) TO BE 
PERFORMED leans BEFORE SPIKE DET 
IS CLEARED 
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TTI SHIFT— J M 
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— - DETECTOR 
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MARK TAPE, COP/ TAPE, PRINT D T AL xNDEX EXERCISE 



NOTE: See references to paragraphs 
( ex . 5 , 2 ) on pp . ( ex . 1 - 5 ) 
in the LA 6 DIAL Manual 



Initial Start i ng Procedure 

1. Plao'j dial tape on top unit. 
I'^leci unit 0 (8) on TFJ55 transport. 

2. Mount another tape on the lower transport. 
So loc i un:i t 1 . 

NOTE: A. This is only required for commands AS, LI, QL, and SB 
(See 1.8 commands). 

B. This is also required when using the Mark 12 program. 

C. If this is a new DECtape rather than Line tape, it must 
be placed on the left hub and an empty spool on the 
right hub. The left spool must now be wound on the 
right using "LOCAL" and " — > (AW)". 

3. Set switches on both tape units to "REMOTE" and set unit 0 (8) to 
"Write Enable" . 

4. Set the Mode Switch to "LINC" mode and press "IO PRESET" to preset 
Line IF 2 and Line DF to 3. 

5. Set "LSW" to 0701 and "RSW" to 7300. 

NOTE: Depressing switch on the panel side (of the switch) is a 0 
and on the operator side equals a 1. 

If tape comes off the spool , you didn't wind enought of it. 
Turn "REMOTE" switch "OFF", rewind spool with leader and switch to 
"REMOTE" again. 

6. Press to "DO" switch (memory is initialized by tapes). 

7. When tape motion stops, press "START 20" (starting address of Dial) 



Dial Program Selection 

1. Turn A^-D knobs 3 (Cursor Control) and 7 (Line Control) fully CW (See 2.0) 

2. Using the keyboard, type Linefeed (-* , Jk ) "cursor" appears at the 
lower left of DISPLAY) DX RETURN ( J ) to obtain the Dial Index (See 5.4) 
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3. To view the entire index use the following keys: 



KEY ACTION 

1 Forward one frame 

2 Forward one line 

Q Backward one frame 

W Backward one line 



4. u'.;pn 1h"i MARK 12 program listing is found, perform the following steps 
using che keyboard. 

A. Strike Key "RETURN and LINE FEED" 

1. Return gets you back to DIAL 

2. Line Feed stations the cursor in the lower left of Display 

B. Type 

1. "LO" (load) 

2 . "SPACE" ( I — » ) 

3. "MARK12" (w/no space) 

4. "COMMA" (, ) 

5. "0" 

6. "RETURN" ) MARK 12 instructions should be seen on the display. 
Refer to MARK 12 program listing (Program Library) 

5. Follow the instructions on the Display. 



Returning to DIAL 

1. Using the keyboard, type: 

A. "2" 

B. "LINE FEED" 

NOTE: Depending on programs used (other than MARK12) there are numerous 
ways to remove the current display, typing: 

1. "RETURN" (clears the screen - back to DIAL) 

2. "CONTROL D" (at the same time, gets DIAL back) 

3. "CONTROL P" (together, gets you back to PIP) 



Copy Tape 

1. "LINE FEED" - cursor moves to lower left. 

2. Type "DX & RETURN" (returns Index) 

3. Locate PIP (peripheral interchange program) in the Index 

4. "RETURN " back to DIAL 
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5. "LINEFEED" cursor lower left 

NOTE: Do not use LO for PIP - has an auto loader type PIP & RETURN. 

6. Select "A" (auxilliary options) and "RETURN" 

NOTE: At this point tape to be duplicated should be to transport 0 (8) 

7. t> .'led "D" (duplicate) and "RETURN" 

NOTE: Duplication begins 

Observe tape instruction register on the PDP-12 Panel 

Tape Inst Reg. 

a. 000 702 ROE -Unit 0 (8) 

b. 000 706 WRI 

c. 000 707 CHK-Unit 1 

8. "CONTROL D" together back to DIAL 

9. Linefeed - cursor lower left. 



Print Index 

1. Linefeed print index unit return (See 5.5) 

— > PX ( ,unit) ^. 
Printout occurs 
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